NEUROSECRETORY RESPONSE TO HEAD INJURY IN CATS: ITS POSSIBLE RELATION TO THE POST-TRAUMATIC SEQUELAE by 井上, 輝之丞
Title頭部外傷後の視床下部下垂体神経分泌の消長 : 特に頭部外傷後遺症との可能なる関係
Author(s)井上, 輝之丞












NEUROSECRETORY RESPONSE TO HEAD INJURY IN CATS: 




From the 1st Surgical DiYision, Kyoto University lVIedical School 
(Director : Prof. Dr. CmsATO A貼 K!)
357 
Numerous reports have been published regarding the neurosecretm·~－ response 
of the hypothalamo-hypophyseal system to various stresses, such as cleh~·clration, 
administration of saline, surgical procedures, etc. These studies, ho'vcver, have been 
mainly concerned with the acute reaction to the injuries inflicted upon di古erent
parts of the bod~· other than head. Thus, there are few reports on the neurose-
cretor~· response to head injuries. 
Concerning head injuries, especially in the later stage after head injuries, N AMBU 
(1959) in our laboratory has previously reported that a remarkable decrease in the 
amount of the neurosecretory materials was noted in the nucleus paraventricularis 
of rats which were killed 5 days after head injuries. This result seems to suggest 
that there may be some correlation between the disturbance of the neurosecretion 
and post-traumatic sequelae, especiall~’ post-traumatic neurosis-like state. However, 
in his studies the response in the acute stage within 5 days after head injuries 
were not given. 
In the present stud~·. therefore, I studied in adult cats the change of the amo・
unt of the neurosecretor~ー substances in the hypothalamo-hypoph~’おcal 町・steinin the 
whole course follmving head i1.i:.1rics, and also compared these result日 withthose of 
cases in which the fracture of the shaft of both femurs was made. 
Because of the di町icultγofquantitative determination of the neurosecretory 
materials, I tried to increase the neurosecretory substances l〕yinjecting 2mg/kg of 
0.1 % adrenalin. In the preliminar~’ sturli亡人 it was found that the neurosecretor~· 
substances increaserl most inte11s£1~· 4 hours after the injection. Thus, in such an 
increased state the amount of neurosecretory materials was compared. 
The animals were divided into two large experimental groups. In the first 
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experimental group, 39 cats weighing 2 to 4 kg were used. After fixing the head 
with the ear-hole and maxillae, skulls were exposed and drilled 1 cm laterally from 
the miclline ancl then air pulses !J~ － air gun were given from a distance of some 
5 mm on the dura mater. The shooting was not repeated, as a rule, ancl the pres・
sure of each air pulse used was estimated to b巴 54,900erg approximately. Following 
the shooting al kin〔1日 ofnoci reflex tcrnporaril;: abolished in al cases and 14 cats 
out of 39 died. The remaining 25 cats ＼＼℃1・Edivided into six groups and the cats 
were sacrificed 12 hours, 1 day, 3 cla~－人 5 days 7 cla~ －s and 10 days respectively 
after the injuries. In the second experimental group, 12 cats weighing 2 to 4 kg
were used and fractures of the shaft of both femurs were artificially made bY an 
ax. These cats were di¥・ided into three groups. Then the cats were killed 12 hours, 
1 day an【l3 clays after the injuries respectin~l~－・ In al these groups the hypotha・
la mo司hypoph~·seal 町一日tern1γω taken out as one block, soaked in MAxIMow’s fluid 
and embedded in para汀m. In serial fronal sections of 8 microns in thickness, a 
modified m2thod of HAL ¥I 's alcl2h~－de-fuchsin staining was used. Th己following
result日＼＼℃reobtained. 
1. The first experimental group : In groups I and IT (12 hours and 1 clay af加
the injuries) the remarkable decrease in the amount of the neurosecretory materials 
of the nucleus paraventricularis, the nucleus supraopticus and the neurohypophysis 
was noted. 
In group Il (3 da> s after the injuries) the amount of the materials of the 
nucleus paraventricularis and the nucleus supraopticus had decreased and in group 1¥7 
(5 da>・s after the injuries) onl~· decrease in the nucleus paraventricularis was found. 
In groups V and ¥1 (7 days and 10 days after the injuries) complete I℃cover~・＼＼’as
noted without an>・ evidence of the disturbed neurosecretion. 
From the above mentioned results it may be postulated that the disturbance 
of the neurosecretion of the h｝アpothalamo-hypophysealsystem is seen only in the 
nucleus paraventricularis when traumatic lesion is slight (or largel｝ア improving)and 
in relati¥"cl>・ severe (or fair！：γimproving) cases the changes may be found in the 
nucleus supraopticus as ＼『rel as in the nucleus paraventricularis and in the most 
severe (or fresh) cases the neurohypophysis maJ also be a古ected.
2. The second experimental group : group I (12 hours after the femur frac-
tures) revealed a decrease in the amount of the neurosecretorv materials of the 
nucleus paraventricularis and the nucleus supraopticus, but groups IT and Il (1 day 
and 3 days after the fractures) showed normal pattern of the neurosecretion. 
These findings suggest that the in百uenceof head injuries on the diencephalon 
ma>・ be much more intensive and persist much longer than that of乱1>-other inju-
ri_es an〔lthat a some correlation b山町n抑制則matic日C〔1uelae and the disturbance 
of neurosecretion following head injuries may exist. 
In the clinical case日 ofhead injuries, however. metabolic disturbances sometimes 
continue 6 to 12 months and even 日Cγcral>-c乱r日 afterinjuries. In the present 
experimental study normal pattern of neurosεcretion was regained alr己創Jy Sf\'€11 
days after head injuries. In this respect above-mentioned experimental data of caお
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connot be necessaril~· regarded as an explanation of mechanism of post-traumatic 
sequelae in man. However, it may not be unlikcl~＇ that even in the stage of com-
plete recovery of neurosecretion the functional h~·perscnsitivit~’ of the hypothalamo-
h~·pophyseal neurosccr℃tonγ 町民tcm ma~’ still remain and post-traumatic sequelae 
ma~· develop on the basis of such an abnormal state. Yet to this problem, much 





















































































としp 残り27匹を3群に分ちp ；キ群に夫々0.1% Adr-
enalin液 1田g/kg,2田1g/kg, 3 mg/kg量の皮下注射を行
い各群3~づっ， 1時間像＇ 2時間像＇ 4時間像に就
いて組織学的検索を行った. (Table 1 ). 
Table 1 予備 実験
無注射 群 3例
0.1 % Adrenalin注射 27例
群 Adrenalin量時間像
1時間像 3例










































































が見ら ~ l , これらの所々に大形滴状及び円形の所請
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Herrir1g-小体が認められる． rFi且＂ 4;, (Fig-. 5). ボン状頼粒も増加し不整形濃縮した細胞が数多〈見ら
2. Adrenalin注射群所見 れP 下垂体制11(~~でIt，特に｛乏 ~~血管周囲に分泌物が
淫射後1日寺湖像 ・."F}IX4主慢p 視来上核に於いては 1 7在日していた．この事は Adrenalin注射によ り所謂
群， 2群，3群共に細胞内頼粒は， 無注射群に比し特 Neurohormcneの放出が抑制せられるために， g年脳室
に著変は認められない．然るに各細胞聞に糸状線維p 十ふ視束上核で1；.分泌出来ないま》 p 細胞内に貯えら
念珠隊粉粒が多数出現しているのを見る．特に努脳室 れ，そのま与退行変性に陥ったものであり p 下垂（1~後
核に於いて著明であった．細胞肥大，多角形乃至不整 業では，血中への放出が制限されj血管周囲に溜る事を
形或は濃縮した細胞は余り認められない．下垂体神経 余儀なくされているものと思われる．以上の予備実験
葉にり2いてはVerdichtungszone並びに中開業に隣接 結果よりp 私は変化の強かった 2群の4時間像を対照
せる後艇＇，＇~辺 ι，＇~ ； 1 こ著明な神経分泌物の婿集像が認めら としP全実験動物を屠殺する 4時間前に0.1°oAdrena司












いても Herring小体の増加，－；；認められる.: Fig. 6) 
(Fig. 7〕， 1Fig.8 i. 下垂体神経業では 1時間像，
2時間像に比し著変を認めず，同様め強い集積像を見

















上約 5mmの距離から垂直方向に＇ili 'IJ~す る. '.il悦土全例
l回のみでp 空気銃の排出圧力は平均54,900er邑・であ
った．使用した猫は2000～4000gの成熟猫39匹p 空撃










群 （外傷後 12時間） 1 （外似後 1 日〉
動 物 番 5- 3 10 11 18 4 9 11 22 
性 合 ♀ ♀ ♀ 6 ♀ 合 ♀ ♀ 
体重（キログラム〕 2.5 2.2 3.0 2.5 2.8 3.2 3.7 2.6 
角 膜反射（秒） 45 100 120 20 30 120 40 180 120 
耳 翼反射（秒） 20 40 130 30 20 70 20 170 150 
痛覚反射（秒） 60 〆／ 50 110 140 60 J〆’
脳表面の挫創乃至出血斑i ｜ ＋ 













m c7t-fJ3 後三_E1_2__l--=. ~. c~ m 1&5 日）~ ! ; I；：；三i














群 I " （外傷後 7 日）
動物番号 I 21 30 I 31 I 37 
性♀ I c:, ！♀｜♀ 
体重（キログラム） • 2.4 










間p 1日y 3日p 5日p 7日p 10日の各時期に 0.19.ふ
Adrenalin 2皿g/kgの皮下注射を行いp 4時間後に脱
：，脳組織を摘出染色した. •Table 2), (Tab！巴
3 ), (Table 4 ).
B. 実験成績










減少し， ~vi く僅かに散在するに過ぎない の1,ilro栄:ir;,


























































群 l I C外傷後12時間） : I C外傷後 1日7 I_ 
番号 I40 J 48 I 50 i 51 f 41 I 42 I 41 I 49 
性｜♀ ｜合 ｜合 j♀ i♀ ｜ ♀ I＜！＞♀ 














4 第VI}手p :rm群（頭部外傷後 7 日像p 及び10~）













































































芳脳室稜制作夫々 4f'.7~ I：＇；、い、て検するに p 微細頼
粒ぷ豊富となり p 頼粒ゥ：細担原形買に充満しp i思決せ
る細胞が数多く現われ，各細胞問に於いても微細糸状
線維はもとより， iγ；てト［，＇ir,"f'<'iも多数出現し，対照群と
殆んど差異は認められない (Fig. 25). 
視東上稜対照群に比し著明な変化を認めず，各細
胞間の微細線維も多くなりp 巨大滴伏物質も増加す





稜p 視東上稜共に分｛＇じ ~11：粒の減少を認めたれp 下室体
神経葉l主対照群と著Jtなし第l群＇ ;・¥Il苦手p 即ち骨





atoxylin-Phloxin 1 C'HP J法を用いずp Hal mi’s al-
dehyde-fuchsin 1A-F1法の変法を用いた．




の後Dawson(l 953'1，黒津p 1：，島津p 岡田(1954),











不Udi'J ， ~k ， 或は外科的反I裂ほに ldl消抗れJ，，：物質が増
量する十についてにわ、rncyr1947), :¥Iiおl口 etal 
(1954 ）等多数の報；＇ i小ある．特に l~t,lhballer( !953J 
はy ダイコクネズミ 0)lri,i；，；佐irfdij,o/;1：より後葉の血管




















本実験に fj~＼，、てl主p i'J1 Sl；外傷後でほ12時間像， 1日
像に於いてp 芳脳送核，視東上核並びに下垂体神経業





























































ressin, Adiuretinのみであり p Oxytocin は視I~：下 ：s1;
から下垂体にffく途中で流入するかp 或は下垂体後楽
で生産されるのであろうと推定しておりp 又 Dragar 
and Rennels (1955）はp Oxytocinと神経分泌物の
問には何等直接の関係を有しないと述べ，更に北島
j (1959）は努脳室核の神経分泌物質は所謂Neurohor-









THとの関連性に就いて強調しP :¥IcCann & Brobeck 
(195(1  McDonald (J 956），渋沢 (1955）等は Va・
sopressin, Adiuretinの分｛必が ACTH分d元進を招
来寸ると論じ， Scharrer(] 955, 1956）は神経分泌物
の中に VascpressinOxytocinの他にACTHの動き
を支配する”thirdfactor＂σ7存在を仮定している．
:¥Iirsky et al. (1954）は， Stage d alarm reaction 
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Fig. 3 無；nI 1Uii'J;I,点 Ht.










Fig. 6 対照猫（Adrenalin2mg/kg注射後4時間像） Fig. 7 対照猫（Adrenalin2mg/kg注射後4時間像）
芳目詰i室核．細胞原形質に神経分泌物が豊富に分 芳脳室核より視束上核に向う神経分泌路．
布しp 幾分濃縮した細胞が出現しp 細胞聞に線 Herring小休が多数出現． ( x 400) 
維状分泌頼粒が多数認められる． （×400) 
, 
Fig. 8 対照猫（Adrenalin2mg/kg注射後4時間像） Fig. 9 対照猫（Adrenalin2田g/kg注射後4時間像）
視東上核．細胞聞に線維状分泌頼粒pi筒状物質 下垂体神経葉（後葉）神経分泌物が充満し無注





Fig. 11 第I群・頭部外傷後12時間 rAdrenalin注） Fig. 12 第 I群・頭部外傷後12時間（Adrenalini:J 
芳脳室核．細胞間神経分泌願粒l士吟んど消失し 視束上核．各細胞間線維状分泌願粒p 巨大滴伏
ている． （×400; 物質殆んど認めず （×400) 
Fig. 13 第I群・頭部外傷後12時間 rAdrenalin 注） Fig. 14 第H群・頭部外傷後1日（Adrenalin注）
下垂体神経葉 1支出ミ｝ 神経分泌頼粒の著減を 下垂体神経葉（後葉）．神経分i必頼粒の減少を
示す． （×400) 示す． ( x 400) 
L、 f 苅担f.
J ’ ・a・ ~ . ~；：v: 
~！－ . ~ 宅d
'<i, '. －，. 色
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Fig. 16 ;g Jil群・頭部外傷後3日 rAdrenalin注）
視東上核．各細胞間線維状分泌願粒は尚減少を
示している． ( x 400) 
頭部外傷後の視床下部下垂体伸続分1必の消長 371 
i宍
Fig. 17 第国群・頭部外傷後3日 1Adrenalin i主）
下垂体神経葉（後葉）．神経分泌願粒;j；＇，竺市に蛸




す. ( x 400) 
~. 





質もあ、多く出現す． ( x 400) 
Fig. 21 第L群・頭部外傷後7日 1Adrenalin注）
視束上核．伸杯分I必知粒，滴状物質多数認める．
( x 400) 
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Fig. 25 第E群・両側大腿骨折後 1時間 （Adrena-
Ii n ~ i ”'i，；悩引怜．神経分泌頼粒豊富に認む．
